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Ifhtine ofrtoiim; 

L (Currently amended) Portable apparatus for measuring parameters of optical signals 
propagating concurrently in opposite directions in an optical transmission path(lG, 10/1,..., 16/9) 
between two elements (10, 14/1 ,,.14/ 9 ) at least one (1 4 /1./ 14^ of the elements being operative to 
transmit a first optical signal (SI) only if it continues to receive a second optical signal (S2) from 
the other of said elements, the apparatus comprising first and second connector means [[(22; 

24)]] for connecting the apparatus into the optical transmission path in series therewith, and means 
(32, 3 8 , 40) connected between the first and second connector means for propagating at least said 
second optical signal (S2) towards said at least one [R*4)]] of the elements, and measuring said 
parameters of said concurrently propagating optical signals (SI, S2), 



2. (Currently amended) Apparatus according to claim 1, wherein the propagating and 
measuring means (32\ 38, 40) provides an optical signal path between the first and second connector, 
means [[ (22, 24)] ] for conveying at least a portion of said second optical signal (S2). 



3. (Currently amended) Apparatus according to claim 2 , Portable apparatus for measuring 
parameters of optical signals propagating concurrently in opposite directions in an optical 
tr Fnfmifffii on P ath between two elements^, at least one of the elements being operative to transmit 
a first optical signal (SI) only if it continues to receive a second optical signal (82) from the other 

?f ?M4 qiemenfo the apparatus comprising first and second connector means for connecting tire 
apparatus into the optical transmission pja ft u P L s e ri fi? ^^hjm^Mmi»)s9m^^ between tbs 

first and second connectormeans for propagating at least said second optical signal (52) towards said 
atleast oneof the elements, and measuring said parameters of said concurrently propagating optical 

signals (SI .S2), 

wherein the propagating and measuring means (32, 38, 46) provides qn optical signal path 
between the first and second connectormeans for co nveying at least a portion of said seco nd optical 
Signal fS?) am* comprises: 

coupler means [[{32)]] having first and second ports [ [(28 y 30) ]] connected to the first and 
second connector means [[ (22, 2 4 ) ]], respectively, to provide said optical signal path to convey said 
first (SI) and second (S2) optical signals in opposite directions between said first and second 
connector means [ [(22, 24)] ], and a third port [[{34)]] for supplying a portion (SI 1 ) of said first 
optical signal (SI), 

detection means (30,30, 4 23 30, 4 2, 4 4) for converting at least the first optical signal portion 
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(SI 1 ) into a corresponding electrical signal, and 

measuring means [[{46)]] for processing the electrical signal to provide an indication of said 
measured parameters. 

4. (Currently amended) Apparatus according to claim 3, wherein the coupler means [[(92)}] 
has a fourth port [[{36)]] for supplying a portion (S2 f ) of said second optical signal (S2), the 
detection means (38; 38, 42; 38, 42, 44) also converting at least part of the second optical signal 
portion (S2') into a corresponding second electrical signal, and the measuring means [[(46)]] 
processing both of the electrical signals to provide desired measurement values of parameters for 
each of the counter-propagating signals. 

5. (Currently amended) Apparatus according to claim 1, wherein, where said one of the 
elements (1 4 /1,..., 14/ 9 ) also receives via said optical transmission path a third optical signal (S3) 
at a different wavelength from that of said second optical signal (S2), the propagating and measuring 
means [[{46)]] further comprises means (40, 44, 52, 58; 44, 58, G8) for measuring parameters of the 
third optical signal (S3). 

6. (Currently amended) Apparatus according to claim 4, wherein, where said one of the 
elements (14/1,..., 14/9) also normally receives via the optical transmission path a third optical signal 
(S3) at a different wavelength to that of said second optical signal (S2), the propagating and 
measuring means [[(46)]] further comprises a splitter [[(4©)]] connected to the coupler means 
[[<&)]) for splitting a corresponding optical signal portion (S2', S3') into two parts (S2'\ S3"), each 
comprising portions of both the second and third optical signals, and filter means [({647-66)]] 
coupled to the splitter [[{46)]] for separating the two parts according to wavelength before supplying 
same to said detection means (38, 42, 44) . 

7. (Currently amended) Apparatus according to claim 4, wherein, where said one of the 
elements (14/1 ,„., 14/9) also normally receives via the optical transmission path a third optical signal 
(S3) at a wavelength different from that of said second optical signal (S2), said propagating and 
measuring means comprises a wavelength discriminator (68) connected to the coupler [[(92)]] for 
separating at least a portion (S2\ S3') of the combined second and third optical signals (S2, S3) 
according to wavelength to obtain corresponding separate portions (S2", S3") and supplying same 
to said detection means ( 38, 42, 44) , 

8. (Currently amended) Apparatus according to claim 1, wherein the measuring means 
comprises a separate detector (30, 4 2, 44) for each of the measured optical signal portions. 
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9* (Currently amended) Apparatus according to claim 1, wherein, where one of the optical 
signals is analog, the measuring means [[(46)]] is arranged to extract the time-averaged optical 
power of the signal. 

10. (Currently amended) Appai ' alu* acunding to claim - h Portable apparatus for measuring 
Parameters Of optical signals propagating concurrently in opp o site directions in an optical 
transmission path between two elements, at least o ne of the elements being operative to transmit a 
first Optical signal (S 1 ^ only if it continues to receive a sec ond optical signal (S2> from the other of 
Wlti elements , the 9PParatUS comprising first and second connector means for co n necting the 
apparatus into the optical transmission path in series therewith, and means connected between the 
fast Mid second connector means for propagating at least sai d second optical signal < S2^ towards said 
at least one of the elements, and measuring said para meters of said concurrentlvnropapating optical 
Signals wherein, where one (S J ) of the optical signals comprises bursts of digital data alternating 
with lulls, the measuring means [[(46)]] is arranged to extract the average of the optical power 
averaged over the duration of the individual bursts. 

1 1 - (Currently amended) Apparatus according claim 1 , wherein the measuring means [[{46)]] 
comprises custom circuitry. 

1 2. (Currently amended) Apparatus according to claim 1 , wherein the measuring means [[{46)]] 
comprises a suitably-programmed microcomputer. 

1 3 . (Currently amended) Apparatus according to claim 1 , wherein said measuring means further 
comprises display means [[(60)]] for displaying the parameter measurements. 

14. (Currently amended) A method of measuring parameters of at least one of optical signals 
propagating concurrently in opposite directions in an optical transmission path (16, 10/1,..., 19/9) 
between two elements (10, 14/1... 1 4 /9) , at least one (14/1. ..1 4 /9) of the elements being operative to 
transmit a first optical signal (SI) only if it continues to receive a second optical signal (S2), the 
method comprising the steps of: 

connecting first and second connector means [[(2 g, 2 4 ) ]] of portable measuring apparatus 
into the optical transmission path in series therewith, 

using the apparatus to propagate at least said second optical signal (S2) towards said at least 
one [[fH)]] of the elements, and 

measuring said parameters of said at least one of the concurrently pmp^ gating optical signals. 

15. (Currently amended) A method according to claim 14, wherein the apparatus provides an 
PAGE 5/13 * RCVD AT 10/27/2006 3:18:07 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-3J17 * DNIS:2738300 * CSID:613 254 9222 * DURATION (mnKS):0448 



□CT^27-200£ 15:27 



ADAMS PATENT t TM AGENCY 



613 254 9222 P. 



ApplNo. 10/533,768 

Amdt dated October 27, 2006 

Rtply to Office action of September 14, 2006 

Alty. Docto No. API012USN 

optical signal path between the first and second connector means [ [(22,24) ]] for at least said second 
optical signal (S2). 

16, (Currently amended) Amefljud aimidiiig lu Uaim 1 J, A method of measuring parameters 
Of ftt Igagt Qn<? Of ODtical signals propagating concurrently in opposite dir ections in an optical 
transmission path between two elements, at least one of the elements b eing operative to transmit a 
frgt pptipal signal ($0 only if it continues to receive a second optical s ignal (S2Y the method 
comprising the steps of: 

gomecting first and second connector means of portable measuring apparatus i n to the optical 
transmission path in series therew^ 

Wing the apparatus to propagate at least said second optical sipna] towards said at least 
one of the elements, and 

measuring saidparameters of said atleast on eof the concurrendvpropapatinff optical s^?^ T 
wherein the apparatus has a coupler means [[(92)]] having first and second ports [[( 28,30)] ] 
connected to the first and second connector means [[ (22, 24) ]], respectively, to provide said optical 
signal path for conveying said first (SI) and second (S2) optical signals in opposite directions 
between said first and second connector means [[ (22, 24)] ], and a third port [[(34)]] for a portion 
(SI 1 ) of said first optical signal (SI) propagating in said optical signal path, the apparatus providing 
an optical signal path between the first and second connector means [ [(22, 24)] ] for at least said 
second optical signal (S2), 
the method comprising the steps of: 

extracting said portion (Sl f ) ofsaid first optical signal (SI) from said third port of the coupler 

means, 

converting the first optical signal portion (S 1 0 into a corresponding first electrical signal, and 
processing the first electrical signal to provide an indication of said measured parameters. 

17. (Currently amended) A method according to claim 16, further comprising the steps of 

extracting from a fourth port [[(36)]] of the coupler [[02)]) a portion (S2 1 ) ofsaid second 
optical signal (S2) propagating in the optical signal path; 

converting the second optical signal portion (S2') into a corresponding second electrical 
signal; and 

processing said first and second electrical signals to provide the desired parameters for each 
of the counter-propagating optical signals. 

18. (Currently amended) A method according to claim 14, wherein, where said one of the 
elements (M/l,..., 14/9) also receives via the optical transmission path a third optical signal (S3) at 
a wavelength different from that ofsaid second optical signal (S2), the measuring step also measures 
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parameters of the third optical signal (S3). 

19. (Currently amended) A method according to claim 17, wherein, where said one of the 
elements (1 4 /1,..., H/9) also receives via the optical transmission path a third optical signal (S3) 
oopropagating with the said second optical signal (S2) at a wavelength different from that of the said 
second optical signal (S2), the measuring step includes the steps of splitting a portion of the 
co-propagating optical signals into two parts, each comprising portions of the second and third 
optical signals (S2, S3), separating each of the two parts according to wavelength, converting said 
parts into said second electrical signal and a third electrical signal, respectively, and also processing 
the third electrical signal to obtain parameters of the third optical signal (S3). 

20. (Currently amended) A method according to claim 17, wherein, where said one of the 
elements (14/1,..,, 14/9) also receives via the optical transmission path a third optical signal (S3) 
co-propagating with the said second optical signal (S2) at a wavelength different from that of the said 
second optical signal (S2), said measuring step employs a wavelength discriminator [[(68)]] 
connected to the coupler [[(92)] ] for splitting a portion of the co-propagating optical signals into two 
parts each corresponding to a respective one of the second and third optical signals, converting the 
parts to said second electrical signal and a third electrical signal, and also processing the third 
electrical signal to obtain parameters of said third optical signal (S3). 

21 . (Currently amended) A method according to claim 14, wherein the detection step uses a 
separate detector (38, 42, 44) for each of the measured optical signals. 

22. (Currently amended) A method according to claim 14, wherein, where one of the optical 
signals is analog, the d e t e cti o n and proc e ssing step of measuring said parameters derives the time- 
averaged optical power of the signal. 

23 . (Currently amended) A milliud according to claim 14 A method of measuring parameters 
Of least one of optical signals propagating concurrently in opposite directions in an optical 
transmission path between two elements, at least one of the elements being operative to transmit a 
fim WtiCal signal (SI) only if it continues to receive a second optical signal (S2\ the methpfl 
comprising the steps of: 

«>nn Wring first and second connector means of portable measuring apparatus into the optfea l 
transmission path in se ries therewith. 

BSing the apparatus to propagate at least said second optical signal ( S21 towa rds said at least 
one of the elements, and 

measuring said parameters of said at least one of the concurrent! vpmp agating optical signals . 
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wherein, where out (01) of th e optical signah signal whose parameters are measured comprises 
hursts of digital data alternating with lulls, the det e ction andyroccsang measuring ste p derives the 
average of the optical power of said optical signal averaged over the duration of the individual 
bursts. 

24. (Currently amended) A method according to claim 14, wherein the proc e ssing step of 
measuring said parameters is performed using custom circuitry. 

25. (Currently amended) A method according to claim 14, wherein the pro c essing step of 
measuring saifl pararr^frre is performed using a suitably-programmed microcomputer. 

26. (Previously presented) A method according to claim 14, further comprising the step of 
displaying the parameter measurements. 

27. (Previously presented) A method according to claim 14, wherein the measurements are 
performed upon optical signals propagating concurrently in opposite directions in an optical 
transmission path between network elements in a passive optical network. 

28. (New) A method of measuring parameters of at least one of optical communications signals 
propagating concurrently in opposite directions in an optical transmi ssion path between two optical 
network elements in an optical network, at least one of the optical network elements being operative 
to transmit a first optical signal (SI) only if it continues to receive a second optical signal (S2), the 
method comprising the steps of: 

connecting first and second connector means of portable measuring apparatus to respective 
portions of the optical transmission path to connect the apparatus into the optical transmission path 
in series therewith, the optical network elements being located at respective distal ends of said 
transmission path portions, 

using the apparatus to propagate at least said second optical signal (S2) towards said at least 
one of the optical network elements, and 

measuring said parameters of said at least one of the concurrently propagating optical signals. 

29. (New) Portable apparatus for measuring parameters of optical communications signals 
propagating concuitently in opposite directions in an optical transmission path between two optical 
network elements at least one of the optical network elements being operative to transmit a first 
optical signal (S 1) only if it continues to receive a second optical signal (S2) from the other of said 
optical network elements, the apparatus comprising first and second connector means for connecting 
to respective portions of the transmission path to connect the apparatus into the optical transmission 
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path in series therewith, the optical network elements being located at respective distal ends of said 
transmission path portions, and means connected between the first and second connector means for 
propagating at least said second optical signal (S2) towards said at least one of the optical network 
elements, and measuring said parameters of said at least one of the concurrently propagating optical 
signals. 
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